Introduction
The Wildman TwinLock ™ * System is the happy merging of three components: my locking mechanism, Ormco' s twin-bracket design requirements and Dr. Charles Burstone' s variable modulus concept. We have developed a true twin ligatureless bracket with no encumbering "pseudotwin" features ( Figures 1-2 ). The lock is strong and easy to open and close with no special tools necessary . We feel that the Wildman TwinLock, when used with the new space-age wires in the variable modulus technique, has earned the right to be called a revolutionary improvement.
History
Setting Our Goals -In May 1990, I approached Ormco Corporation with a ligatureless bracket design that I felt would be a proper replacement for my EdgeLok ® bracket. I had been developing an improved bracket lock to replace EdgeLok for a number of years and was pleased with the new design. I called this bracket "MiniLine" because it was very small incisogingivally ( Figure 5 ). I hoped that the MiniLine would be thin enough and esthetic enough to be a good compromise between clear brackets and a bulky bracket like EdgeLok.
Ormco' s market research, however, showed that I was probably on the wrong track. Ormco challenged me to adapt my MiniLine locking mechanism to produce a ligatureless Mini Diamond ® bracket, so that the operator would not in any way need to change techniques. This bracket was to be an authentic Mini Diamond bracket, with the additional feature of a strong, trouble-free lock that would not require special opening or closing tools. Design constraints called for a lock that would not encroach on the tie areas of the Mini Diamond wings, so that Power O' s and Chains could be used at the doctor' s discretion ( Figure 6 ). We found that the compact MiniLine locking mechanism fit perfectly inside the Mini Diamond wings, making a ligatureless, uncompromised twin bracket possible. Concept -By 1990 , it was becoming apparent that the use of the remarkable new titanium alloy archwires of constant cross section and variable stiffness might replace the variable cross-section approach. Dr. Burstone called this the variable modulus concept. You may recall that in the early 1900s, orthodontic tooth movement was accomplished with heavy, stiff, full-sized archwires bent to conform to the malocclusion and then gradually straightened as the case unraveled ( Figure 7 ). This was replaced by the variable crosssection concept. Very light, ideal archwires were placed to begin tooth movement. A progression of heavier and heavier archwires was placed to complete the case (Figure 8 ). We now begin with a nearly-full-or full-sized, very flexible archwire and proceed to archwires of increased stiffness. Since the new wires can work out over long periods of time, the weak link turned out to be the ties. Power O' s decayed too rapidly and could not seat the new wires fully in the slot. With the variable modulus technique, steel ties bring their own set of problems. As they are cinched tight, they bind and produce a high degree of force. This creates a double whammy: a slowing of treatment progress and a tendency to peel the bonds off the teeth. The use of steel ties has played a larger role in bond failure Lock Bracket than most clinicians realize. To solve this problem, a strong, easy-to-use, ligatureless bracket system seemed to be the logical choice to complete the variable modulus system. With this system, archwires would not need to be changed for perhaps six months. If this could be accomplished, we felt we could call this new system a revolutionary step forward in efficiency. In 1990, we could see that the superefficient archwires deserved a new, superefficient bracket.
The Variable Modulus
Perfecting the Locking System -During the eight-year development period, Wildman TwinLock went through several design changes. The original locking mechanism was a trip spring ( Figure 9 ).* It was adapted directly from the early wingless MiniLine design. The lock was very strong and positive, and the results of extensive clinical tests were extremely encouraging. However, some clinicians found the lock a bit difficult to unlock. It seemed that a special opening tool might be necessary. One of our goals was a lock that was easy to open and close, with no special tools needed, so we began to modify our lock to make it easier to open.
The next design was a compression-spring locking modification ( Figure 10 ). The lock functioned beautifully -strong, positive and easy to open and close with a silky smooth action. However, it had one fatal flaw that was detected during the typodont torture tests. The "oil can" spring fatigued after a number of opening and closing cycles. We discovered this problem during the typodont tests, so we did not clinic this design.
In our next attempt, we went back to the original design, but with a modification that allowed the lock to open and close smoothly and easily. Extensive clinical testing created no fatigue after repeated opening and closing cycling, so we knew we had a winner. Our test doctors gave us rave reviews. The design breakthrough was the replacement of the trip spring with a smooth shoulder spring that moved into a pocket to prevent fatigue during multiple cycling. After eight years of developing and testing, we feel that we have met the rigorous goals set forth in 1990 (Figure 11 ).
Establishing the Design High GroundWhile we recognize that a number of talented teams are offering interesting and innovative designs to the profession, we feel that our team has distinct advantages. I had been working on ligatureless bracket designs for 35 years and had used my patented laminated prototype manufacturing technique to create many prototype designs, testing them on typodonts and in the mouth (Figure 12 ). This allowed us to identify and patent early on what we considered to be the best designsto stake out the design high ground. I want to thank Ormco design team members and co-patent holders Jim Reher and Larry Phaneuf for their major contributions to the project.
The Wildman TwinLock Today
A True Rigid-Walled Convertible Tube -A distinct advantage is the in-front-ofthe-archwire locking mechanism. To understand the design of ligatureless brackets, it helps to think of a bracket as a tube ( Figure 13A ), but with the labial wall removed as shown in Figure 13B . This wall must be replaced by a locking element, which must have some sort of shear relation to contain the archwire. We placed a locking slider in a channel in front of the archwire, creating an incisal and gingival shear area there. The slider consists of a filler that provides strength and a spring with a locking shoulder that engages a labioincisal shoulder during the locking cycle and is compressed into a pocket in the filler during the unlocking cycle (Figure 14) . Since the archwire must be constrained from moving labially, labial shear areas just make sense. We have patented this design feature of the double shear in front of the archwire (Figure 15 ). If the locking element is in shear behind the archwire, there is an inherent tendency for the device to rock, producing sloppy dimensional control. Brackets with shear behind the archwire must be considered "pseudoconvertible" tubes.
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continued from preceding page or .022 slot) -The slider assembly nestled between the wings does not encroach on the tie areas, making Wildman TwinLock a self-locking true twin Mini Diamond design. A locking element wrapped around the archwire both labially and lingually produces a pseudotwin, since it must occupy the same area as the tie wings ( Figure 16 ). There is one more interesting feature of the design. The recess in front of the slider is a perfect receptacle for the archwire to be tied to during the first appointment in the case of an extreme rotation that cannot be immediately engaged. My partner, Dr. Gary Chapman, has called this the "doorstep." He says that for these situations, he ties the wire in the doorstep at the first appointment, then invites the wire inside at the second appointment. Power O' s and ties can be used with Wildman TwinLock, just as with Mini Diamond. We try to get full engagement at the first appointment, but this is not always possible.
A True Mini Diamond Twin

Clinical Advantages
As a case begins, bonding Wildman TwinLock is easy, because we retain the unique diamond shape that helps the operator to visually reference the bracket to the incisal edge and the long axis of the tooth. Opening the diamond lock to receive the first archwire requires no special instrument. Incisal pressure on the slider with a common cleoid scaler easily activates the unlocking action. Locking is equally easy. We found that most operators use a cleoid and an occasional fingernail to lock the archwire. This sounds unsophisticated, but our test doctors found that it works. Even though the lock was easy to open and close, our test doctors reported that patient tampering was not a problem.
The Wildman TwinLock works well when full-sized, shape memory or superelastic wires are used for the first arch in the variable modulus technique. To obtain The development of noncompliant orthodontic appliances, like the Herbst* and Pendex, has simplified the correction of our most challenging cases. Additionally, the introduction of superelastic wires and sophisticated straight wire appliances has catapulted our profession to what Dr. Jim Hilgers has termed the "era of hyperefficient orthodontics 1 ." Since integrating hyperefficient tools to our office in 1989, we have seen a profound improvement in the quality of care delivered to our patients and a steady easing of stress. 
Hyperefficiency and the Herbst Appliance
The Three Herbst Designs
I commonly use three types of Herbst appliance designs, each with its inherent strengths and weaknesses. Because I use stainless steel crowns to secure the Herbst to the dentition, understanding how the crowns influence the action of the Herbst appliance is essential in selecting which type to use for optimal results. No one design can be expected to effectively treat every Class II malocclusion.
Type I Herbst
I use the Type I or cantilever design for early Herbst therapy (ages 9-11) prior to the eruption of the mandibular first bicuspids. There are four instances where I use the Type I Herbst: first, for the young patient who has an emotionally debilitating Class II malocclusion that demands correction to enhance the patient's self-esteem; second, the Class II openbite case; third, the Class II case with a significant arch-length deficiency and deviation of the dental midlines; and finally, the extraction case. Let' s look at the unique components of this Herbst design. Cantilever arms extend mesially to the contact points of the first molars and primary canines. Care must be taken not to extend the arm too far forward in order to avoid irritation of the cheek tissues and bulges at the corner of the mouth when the patient smiles. An .045" stainless steel lingual wire connected to both lower molars, with occlusal rests on the primary second molars, gives rigidity to the lower portion ( Figure 1 ). These rests are usually placed through the lingual grooves of the mandibular primary second molars and rest on the occlusal surfaces. Their purpose is to stabilize the entire lower Herbst unit by minimizing the rotational moment generated by the action and direction of the rods. To facilitate placement of lower archwires for lower incisor alignment, an .022" x .028" tube can be placed occlusal to the cantilever arm. This tube should always be placed occlusally to simplify distal archwire management ( Figure 2 ). I have found no clinical advantages in placing the tube gingivally.
Maxillary components include crowns on first molars. These crowns can have mesially extended archwire tubes that enable the placement of utility archwires to manage the alignment and torque of the incisors ( Figure 3 ). Most Class II cases need maxillary expansion to properly align the mandible to the maxilla; I usually incorporate it with most Class II therapy, irrespective of the orthopedic appliance used to correct the anteroposterior discrepancy. A rapid palatal expander (RPE) is attached to the first molars with .045" stainless steel wires extending mesially to the primary first molars ( Figure 4 ). The stainless steel crowns, due to their occlusogingival height and infringement on the freeway space, help prevent extrusion of the maxillary first molars during expansion.
In young patients, it may be necessary to move the axle to the mesial aspect of the maxillary crowns to prevent impingement of the tissue over the coronoid processes during excursive movements of the mandible. Placing the axle in the middle of the buccal surface of the crown or to the area over the mesiobuccal cusp can make screw insertion and tightening easier. Many Herbst designs position the axle on the distal aspect of the crown or even on a short cantilever extending the axle more distally. Although these designs usually work on older patients, the young patient needs careful evaluation prior to Herbst fabrication to determine where to place the maxillary axles. As the axle is moved mesially on the crown, the overall rod length is shortened, which may cause frequent rod disengagement on opening. Axle position and rod length need to be carefully balanced to ensure comfort and success with the Herbst appliance.
All crowns should have a 3 mm hole over the mesiobuccal cusp to facilitate crown removal with the AEZ Chastant Crown Removing Plier (Ormco #803-0610).
Removal of the upper and lower units 8
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continued from preceding page during the fitting and trying process is difficult without the aid of the occlusal holes and plier. Microetch the interiors of all crowns to enhance cement adhesion. Failure to microetch their interior can present difficulties with cement removal, particularly with the dual-cured glass ionomer cements. Most of the cement will remain on the teeth rather than the crowns, creating a cleanup nightmare. A 2 mm vertical cut at the buccal or mesiobuccal line angle at the gingival margin of the crown facilitates removal following Herbst therapy ( Figure 5 ). When removing the crowns, use a #556 high-speed bur to connect the vertical gingival cut with the occlusal hole; then extend the cuts to the distal marginal ridge of the crowns. Use the crown removal plier to pop the crowns loose. Another effective plier is the AEZ Crown Slitting Plier (#803-0430); use the sharpened point to split the crown from the gingival vertical cut to the occlusal surface of the crown. Use the Chastant Crown Removing Plier to remove the lower Herbst unit. After splitting the crowns with a bur or plier, place the plunger of the plier on the occlusal surface of the erupting first bicuspids, with the carbide tip under the cantilever arm. Apply a gentle fulcrum force to this area to remove the crown with little patient discomfort.
Type II Herbst
I use the Type II Herbst most often in my practice. This design is extremely esthetic and comfortable. The major design difference between Type I and Type II is in the mandibular portion.
With the Type II design, crowns are placed on the first bicuspids rather than first molars. Bands are placed on the mandibular first molars (Figure 6 ). Solder the crowns and bands to an .045" stainless steel lingual wire to consolidate the lower portion into an anchorage unit ( Figure 7 ). To allow archwire placement for aligning the lower anteriors, place an .022" x .028" tube under the axle screw on the bicuspid crowns ( Figure 8 ). This is also helpful if the .045" stainless steel lingual wire breaks between the bicuspids. If this occurs, brackets can be placed on the incisors and cuspids to gain stability and anchorage in the lower arch. Also, if the lingual wire breaks between the bicuspids and molars, a buccal .022" x .025" stainless steel segmental wire can be placed to accomplish the same objectives.
I have found Type II to be the most durable and hygienic design. Since it is attached to the lower first bicuspids, it forces the clinician to wait for the patient to develop further before starting treatment. The Herbst has been found to be more successful in patients between 10 and 14, when they are approaching maximum pubertal growth. I have also found the A-P corrections to be more attainable and stable when treatment is initiated in that age range. The intraoral environment is more conducive to Herbst therapy in larger patients. The maxillary portion of Type II is the same as Type I.
The key to successful Type II treatment is to time treatment so that after the 12 months of Herbst therapy, the bicuspids and canines are in their final eruptive phase. I feel that once these teeth have erupted into a solid Class I occlusion, the overall A-P correction will be more stable.
Type III Herbst
The Type III Herbst design is the same as Type II except for not including rigid connections between the mandibular bicuspid crowns and molar bands. It is used in cases where mandibular first molar or second bicuspid spaces are to be closed, especially in maintaining lower anterior anchorage as the posterior teeth are moved mesially. Use closing-loop archwires or sliding mechanics for space closure ( Figure 9 ). I have found this particular design to be very helpful in the treatment of Class I or Class II patients with congenitally missing mandibular second bicuspids. It is possible to move the molars mesially and still maintain a Class I cuspid relationship. The resultant occlusion in either case is a Class III molar and Class I canine relationship, assuming no maxillary bicuspids are extracted. Again, the maxillary portion of this type of Herbst is the same as the previous designs.
Type I Herbst Therapy for Nonextraction Cases
Now that we have a general understanding of the various Herbst types, let' s look at the specific details of the Type I design for nonextraction cases:
Case Selection
Prior to fabricating any Herbst appliance, a careful intraoral evaluation should be made to recognize any potential problems that might modify either the timing of treatment or the design of the appli-9 Figure 9 . Type II Herbst design using power chains to close bicuspid spaces. continued on following page
Case Illustration -Type I Herbst Therapy ance. Because the Type I Herbst is attached to the permanent first molars, they must be fully erupted and accessible prior to attempting placement. A common error using the Type I design is to attempt placement when there is still tissue over the distal marginal ridge of these teeth. This produces significant patient discomfort and is a common emergency associated with Herbst therapy. 12 months until they are more mature and the mandibular primary first molars are exfoliating. Overall treatment efficiency will be enhanced when combined with a prudent approach to patient management 3, 4 .
Fabrication
The Type I Herbst can be fabricated directly in the mouth or indirectly on the models. I prefer the indirect approach because the appliance can be fabricated in its entirety on models. This reduces chairtime dramatically compared to the direct approach where crowns are fitted and the appliance is fabricated while the patient waits. Also, it reduces the time and discomfort the patient endures during the fitting of the crowns.
Specific laboratory instructions are necessary to ensure the proper advancement of the mandible. Simply take upper and lower impressions. I typically do not send a bite registration to the laboratory. I ask them to advance the mandible to an end-to-end incisor relationship, but no more than 8 mm. During the course of Herbst treatment, our office will make any additional advancements. Every doctor should have a shim kit that allows incremental advancement of the mandible. In cases with overjets of 12 mm or greater, it is necessary to change the entire rod mechanism to enable adequate mandibular projection without constant disengagement of the rods. Learning the range of activation and timing of rod replacement comes through experience and careful questioning of the patient. I typically advance the mandible in 1 or 2 mm increments. The maximum forward projection of the mandible should not exceed an end-to-end incisor relationship. It is not necessary or desirable to place the patient in an anterior crossbite; not only is it uncomfortable, but it invariably requires explanation to the parents and patients. One of the common errors in rod length adjustment is to make the male portion of the rod mechanism too long. If the male portion extends more than 2 mm beyond the distal aspect of the female tube, impingement of the buccal tissues can occur. Prior to sending any cases to the laboratory, it is best to request their forms and ask what materials and information are needed for proper fabrication of the appliance. The quality of the Herbst appliance is a by-product of the understanding and communication between the laboratory technician and orthodontist.
In the indirect technique, the laboratory will trim the molars on the plaster models to facilitate sizing of the crowns. Once the crowns are trimmed and sized, they will solder occlusal rests and the RPE to the lingual wire. If you would like to use .032" hinge cap attachments on the first molar crowns, it is a simple process for the laboratory to weld them in place after sizing. The hinge cap brackets require laboratory fabrication of the RPE with .032" x .032" stainless steel lingual wires. The beauty of using the hinge cap brackets is in simplifying removal of the lingual wire and RPE. Their major weakness is the nonrigid connection of the RPE to the stainless steel crowns. Since the .032" x .032" wire does not fully engage the bracket slot, there is a tendency to lose molar torque as the appliance screw is activated. Because the RPE and crowns are cemented as one unit, third-order bends can be placed in the wire prior to cementation to enhance buccal root torque to the maxillary first molars.
Placement
Once the Herbst appliance returns from the laboratory, it is a simple process to try in the appliance and crimp the gingival margins of the crowns with the AEZ Crown Forming Plier (not yet available for purchase). To enhance retention, I use glass ionomer cement on all portions of the Herbst. The maxillary arch must be expanded prior to cementing the lower unit due to the buccolingual dimension of the cantilever arms. This is necessary to prevent the axle arms of the female portion, which are attached to the maxillary first molar crowns, from hitting the cantilever arms extending from the lower first molars. This premature contact could place the maxillary first molars in hyperocclusion and prevent the patient from completely closing. I will typically expand the RPE 28 to 34 turns, depending on the pretreatment maxillary width. I usually see the patient in three weeks to allow time for expansion and appliance accommodation. A semirigid light-cure material, Barricaid ™ (visible light-cure periodontal surgical dressing -Calk/Dentsply), is applied over the axles to smooth the contours of the appliance. I give written instructions explaining the expansion process to the parent and patient. With careful and complete education, we have experienced very few problems during the early stages of Herbst therapy.
I schedule the patient for cementation of the lower unit three weeks after the initial placement of the Herbst. If bonding of brackets is necessary to align the incisors, do it at this appointment. After the lower unit is tried in, crimp and contour the crowns and bands to ensure proper 
S. San Mateo, California
Composite technology has had a dramatic impact on orthodontics. The ability to bond directly or indirectly to natural and artificial tooth surfaces has changed the diagnosis and treatment planning of orthodontic cases as well as the day-to-day delivery of care. Bonding indirectly to the tooth surface has been an enticing protocol from the days of the Sugar Daddy and Elmer' s glue to the breakthrough in heatcured resin technology that we have today.
The promise of bonding indirectly is that it will result in more accurate bracket placement. It offers the ability to:
• view the tooth from all perspectives.
• take into consideration any special circumstances, such as incisal and cuspal wear and the need for additional rotation, tip or torque.
• see unusual tooth form, etc. Bonding indirectly allows the clinician to use his or her experience and skill to place the bracket in the most advantageous position in a clear, unobstructed field, without concern for patient comfort, field isolation or fiddling with the bracket during the gel stage.
Today we can bond from second molar to second molar on virtually any tooth surface, natural or artificial, and we can do it indirectly with a minimum of doctor time or patient discomfort.
Why, we might ask, if indirect bonding is so great, do only 7-10 percent of the orthodontists routinely bond indirectly?
A great many more have tried it, with little success.
What went wrong?
Well, actually some or most of the brackets fell off.
And why is that?
It is really the challenge of technique and training. All bonding has some technique sensitivity, even with the new hydrophilic resins. Bonding indirectly is a bit more sensitive because there are some additional steps. The preparation of the tooth surface is the same. How the field is isolated may be different and the preparatory work in the lab is different.
After diagnosis and treatment planning, arguably, the most important single doctor procedure is getting the brackets on the teeth in the most ideal position. The recipe that follows has evolved over the last couple of decades while I was trying to find an easier and better way to put brackets on teeth. It is the most userfriendly recipe to date. It works! It is simple, accurate, predictable and cost effective. It requires the least additional investment in materials and equipment.
The composite breakthroughs are Therma-Cure ™ , the heat-cured resin that forms the custom base between the model and the bracket, and Custom I.Q. ™ , the two-part, unfilled resin that forms the interface between the custom base and the tooth surface. The appliance breakthrough is Orthos ™ * , Ormco' s recent improvement in the field of preadjusted orthodontic appliances. The improved accuracy of bonding indirectly, combined with an appliance that has solved most of the problems associated with the original preadjusted designs, gets us one big step closer to meeting the biggest challenge: making the teeth fit together well at the end of treatment.
The great news about Therma-Cure is that brackets can be placed by the assistants and repositioned by the doctor without concern for the material setting until heated. All flash can be seen and removed. The custom base closely approximates the tooth surface, making the bracket-resin, resin-tooth interface as thin as possible. (If days elapse between placing and repositioning the brackets, the material will dry out and you will need to place fresh resin on those brackets that need to be moved.)
The end result will be brackets on the model with no flash and a thin toothbracket interface.
The great news about Custom I.Q. twopart, liquid unfilled resin is that it adds virtually no thickness to the tooth-bracket interface. The clinical effect of the preadjusted appliance will be expressed more accurately, the strength of the bond is enhanced and posttreatment cleanup is simplified. The biggest challenge to mastering bonding is the "Yeah, but..." reflex. If you are inclined to give this recipe a try, I have a strong recommendation: suspend disbelief! This really is "cookbook." Before you start changing the recipe, master this way first. Then you can change the ingredients, one thing at a time.
Tips, Secrets and FAQ's
• Start by bonding indirectly from second bicuspid to second bicuspid. Wait until that is mastered before you try second molar to second molar.
• No, you don't need to use a silicone impression material instead of alginate to get an accurate model. You do need to use a quality alginate, to mix properly and to pour immediately. We use Basis ™ (Ormco) alginate and wrap in a wet paper towel until poured. A good working model is the first critical step.
• The model really does need to be dry. If not, the brackets will not bond well to the model when it is cured and will come loose when you make your tray.
• Yes, put three thin coats of liquid foil on the model, allowing it to dry between coats. We put a hash mark on the base of the model each time a coat is placed to keep track of the number of coats. If not, the plaster may adhere to the custom base, making it harder to microetch. Only the liquid foil residue should remain on the base when the tray is removed from the model. No plaster.
• The human eye finds the center of an object most accurately. That' s why sella is the reference point with the least potential for error. It is easier for the assistants to place the bracket in the center of the clinical crown than to train them to consider the anomalies of tooth position and form to draw reference lines. Yes, the doctor can draw the lines and assistants can learn to draw them, but why?
• If the position of the tooth does not allow the bracket to be properly placed, first position the bracket to level the tooth. Once the tooth is level, the bracket can be repositioned to align it.
• The thermostat on the toaster oven is not accurate. Use a thermometer. What do you expect for $40?
• No, you do not need to use both lightbodied and heavy-bodied silicone impression materials. The heavy body alone is fine, but the tray needs to be trimmed as described.
• Honestly, the assistants will make a 14 Dr. Odom continued from preceding page "Bonding indirectly saves the most valuable time in the office and allows the single most important procedure to be done more accurately."
better tray if they are trained to place small pinches of the silicone over the brackets instead of making a long roll and laying it over the brackets. It will have fewer voids and an adequate bulk of material over the brackets to resist deformation when you place and hold it in the mouth.
• Adding a handle to the tray will keep your fat little fingers away from the teeth and allow an unobstructed view of the arch when placing the tray. Always mark the midline on both the tray and the handle.
• Making the tray the day that it is to be delivered assures that the silicone will not dry out and will remain supple, making removal easier.
• If you don't soak the tray long enough for the tray to separate easily, plaster may adhere to the custom bracket base.
• Look carefully at the picture of the trimmed tray. Exposing the wings of the brackets and making small cuts between each wing and facially make removing the tray a less threatening event. A bulky, under-trimmed, rigid tray may cause the brackets to be removed when the tray is removed.
• If trimmed as suggested, the tray does not need to be cut or sectioned with a blade to remove it.
• If the field is isolated properly, the entire arch can be bonded from second molar to second molar at one time without sectioning the tray and doing one side at a time.
• No, you don't have to pumice the teeth; a rubber cup is sufficient. If the teeth are really dirty, put the patient on a hygiene program before bonding.
• I recommend etching from 15-30 seconds.
• Failure to rinse and dry thoroughly reduces bond strength.
• We dry with warm air and don't use air/water spray because of the high probability of having moisture (or oil) in the air supply. Yes, we do have a top-of-the-line dental compressor with an air dryer.
• Thin coats of Custom I.Q. are applied to the tooth surface and to the bracket base only. Do not coat the entire inside of the tray with the resin -only the bracket itself. Polymerization will occur under the bracket base. The conditioned but unsealed enamel will begin remineralizing as soon as it is exposed to the saliva.
• The Impression
• Polish teeth w/Denticator. Rinse with mouthwash.
• Mechanically spatulate a good quality alginate.
• Take an accurate impression that shows alveolar anatomy.
• Spray with disinfectant and pour immediately.
continued on following page
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The Model
• Pour w/stone -not plaster.
• Mix under vacuum to avoid bubbles and voids.
• Trim back of model parallel to occlusal plane to make bracket placement easier to visualize.
• Thoroughly dry model! Bench drying overnight is best, or you can place under lamp or in oven for a short time. Do not completely desiccate the plaster. • Remove any air bubbles at gingival margin that might interfere with bracket placement.
• Coat three times w/liquid foil; dry between coats. Put hash marks on back of model to track number of coats.
Materials for Lab Procedure
• Therma-Cure by Reliance.
• Brackets -Orthos ™ * by Ormco.
• Bracket holder.
• Flat toothpicks.
• Pad and scaler.
Therma-Cure
• Heat-cured resin allows assistant to place brackets and leave until convenient for doctor to adjust position.
• Brackets remain adjustable until heat cured. Eventually, the resin will dry out. • If working model sits for several days, add new Therma-Cure if major repositioning of any brackets is needed.
Model Preparation
• Already coated with three coats of liquid foil.
• Do not draw reference lines. It is easier to train staff to place bracket in the middle of the tooth than it is to draw appropriate reference lines.
• The doctor can use a gauge, if desired, when deciding precisely where this bracket should be on this patient.
Bracket Preparation
• Microetch bracket base where appropriate.
• Apply Therma-Cure to base.
• Be certain to thoroughly fill mesh with resin.
Bracket Placement
• Assistant places bracket on tooth as doctor prescribes.
• The human eye is very adept at finding the center of things.
• Assistant places bracket in the center of the tooth.
• Press firmly and remove all the flash. • Set model aside for doctor to reposition as needed.
Doctor Repositions Brackets as Needed
• The bracket is in the center of the tooth, all cleaned up, without any flash.
• You can now reposition the bracket with all those special considerations that each patient brings.
The Cure
• Preheat toaster oven to 325°-350°.
• If curing a number of models at the same time, increase the temperature.
• Cure for 20 minutes at 325°; this causes the resin to cure.
• Open the door of the toaster oven, turn off the heat and allow to cool.
Custom Silicone Tray
• Use Citricon.
• Heavy Body Citricon is the only material needed if the tray is made and trimmed properly.
• Mix putty with accelerator using fingers (will stick to gloves).
• If the mix is setting too quickly, stop, make another mix and add on (next time use less accelerator).
Fabricating the Tray
• Place small pinches of Citricon around each bracket to prevent voids.
• Build a wedge-shaped bulk over the brackets.
• Cover the occlusals and linguals of the teeth.
NO REFERENCE LINES
• Extend tray one tooth distal to the last tooth to be bonded unless bonding 7-7; this stop assists in seating the tray accurately.
Add a Handle
• After covering the teeth, use a sectioned tongue blade to fabricate a handle.
• If the material is set, the handle can still be added.
• The handle keeps your fingers away from the tray and the teeth while seating the tray, thus avoiding possible contamination; it also makes it easier to see the arch.
Removing the Tray From the Working Model
• Soak in hot water for 10-15 minutes or until tray comes off model easily.
• Separate tray from the model.
Trimming the Tray
• Use Bard-Parker blade to trim material from base.
• Carefully expose each bracket wing and hook.
• Trim lingual of tray material above the tissue margin.
• Remove interproximal interferences that might interfere with seating of tray, e.g., severely rotated or displaced teeth.
• Make a small cut between the wings and to the facial of each bracket.
Finishing the Tray
• Microetch the custom base to remove the liquid foil only.
• Do not remove the ThermaCure base! • Mark the centerline of the tray to help orientation when seating.
Clinical Setup for IDB
• IDB tray • I.Q. Sealant A & B by Reliance (very short gel time and specifically for indirect bonding).
• Glasses, cotton pliers, pledgets, Dri-Angles, bonding brushes, plastic primer and Denticator.
• Tooth conditioner, 37% phosphoric acid.
• Warm-air dryer, cheek retractors and water syringe.
Clinical Procedure
• Place glasses.
• Place cheek retractors (preferably from Nola -they are easier to remove after the doctor places the tray).
• Place Dri-Angles.
Preconditioning Preparation
• Prophy teeth with Denticator or rubber cup and water only.
• Rinse thoroughly, 10-15 seconds/tooth. You do not need to use pumice or polyacrylic acid unless the teeth are covered with plaque.
Conditioning the Teeth
• Condition each tooth for 15 seconds, no more than 30 seconds.
• Dab the surface with conditioner; don't wipe it.
• You need to move very quickly to get from 7-7 and start rinsing within the 30-second limit.
• Conditioning longer does not increase bond strength.
Rinsing the Teeth
• Rinse the surfaces of all teeth very quickly from side to side. • Then go back and rinse each tooth for another 10-15 seconds.
• Thoroughly! Thoroughly! Thoroughly! Rinse each tooth! • Leaving conditioner on the tooth surface will decrease bond strength.
Warm-Air Dry
• Thoroughly! Thoroughly! Thoroughly! Dry each tooth with a warm-air dryer! • Moisture contamination is the primary culprit in bond failures, both direct and indirect.
• Compressed air from your air syringe may have water vapor or oil vapor as a contaminant.
Tooth Preparation
• Paint a thin coat of I.Q. Sealant A on the face of each tooth.
Tray Preparation
• When you hear the warmair dryer, it' s time to move toward the chair.
• Each custom base has been previously primed with plastic conditioner and allowed to air dry for at least 60 seconds.
• The doctor paints a thin coat of I.Q. Sealant B onto the custom base while the assistant is painting the surfaces of the teeth.
• Do not cover the silicone tray with sealant or allow the sealant to pool in the tray.
Tray Placement
• As the doctor paints the sealant, the assistant gives the patient instructions about what is to happen so they don't open their mouth before the doctor is ready to place the tray.
• The assistant controls the lips by pushing up when seating an upper tray and pulling down for a lower tray.
• The saliva ejector is removed. To avoid contamination, remove over the upper teeth when placing a lower tray and over the lower teeth when placing an upper tray.
• The doctor places the tray.
After Tray Placement
• The cheek retractors are removed by squeezing them together as the doctor holds the tray in place.
• Pressure is applied to the tray from the facial and occlusal as far back as there are bonds being placed.
• The doctor holds the tray for one minute and the assistant waits another three minutes before removing the tray.
Tray Removal
• Remove the Dri-Angles.
• Starting at the second molar, the tray is teased down with a scaler around the arch perimeter.
• If the interproximal and facial cuts have been made properly, the tray will come off easily and the brackets won't.
Ready to Place the Archwire
(We start with a 35°Copper Ni-Ti ™ .)
Dr. Odom
continued from preceding page maximum performance from the new wires, it is important to get full engagement as soon as possible. Steel ties are to be used with discretion. As they are cinched, they bind the system, creating a force that tends to pull the bracket off the tooth. We call this "cinch and shock." The Wildman TwinLock allows the operator to seat the wire in the slot without binding and, at the same time, to lock the slider in place. The seating force can then be gently released. We call this "seat and lock," as opposed to "cinch and shock." The archwires are then free to work out to their full potential (Figures 17-18 ). Early, full engagement requires a strong locking mechanism. During the design phase, we tested for strength by locking in a fullsized superelastic wire that would logically be used as a starting wire, and then we bent it at a right angle (Figure 19 ). We Quicker Treatment: Wildman TwinLock' s superior, patented mechanism locks in the archwire, reducing friction 40 to 50 percent by eliminating steel ligature ties. An additional advantage is that, unlike elastomeric ties, it doesn't deform, allow the archwire to protrude outside the slot and produce even higher friction. Wildman TwinLock' s labial slider creates a solid wall that does not intrude into the slot, permitting archwires to work out to their full potential. Ideally suited for the application of variable modulus mechanics, the Wildman TwinLock ™ provides a solid channel free of tie wire and elastomeric binding. Easy engagement of shape memory and superelastic wires permits the early use of larger rectangular wires and allows for extended intervals between visits.
Reduced Chairtime: As well as eliminating unnecessary office visits, the Wildman TwinLock greatly reduces the time required for each visit. Independent university studies confirm that archwire changes are three to four times faster than conventional ligation. The slide mechanism is easy to open and close, requiring no special instrumentation.
Fewer Emergencies: "Seat and lock" archwire placement avoids the "cinch and shock" effect of steel ligature ties and the resulting tendency to pull the bracket off the tooth. The slider locks securely in place, unlike previous self-locking brackets subject to frequent accidental archwire disengagement. insisted, as a design constraint, that the lock meet the archwire in this severe test. After years of designing, testing, redesigning and retesting, our lock meets the strength goal which we laid down at the beginning of the project.
As treatment progresses, when full-sized archwires are locked down completely in the variable modulus technique, they are free to work out over long periods of time; but they are also not encumbered by ties. Wildman TwinLock becomes a tube, so they can work out without the inherent friction produced by ties. A study by Dr. John Voudouris at the University of Toronto showed that treatment time is significantly reduced in this situation.
The Wildman TwinLockVariable Modulus Revolution
When we compare the efficiency of the old, standard variable cross-section approach with the new Wildman TwinLock-variable modulus technique, we have to conclude that we are experiencing a true efficiency revolution. In the new technique, we often place a full-size, shape memory wire, such as 35°C Copper Ni-Ti ™ . Dr. Chapman reports he is routinely into full-sized steel or TMA ® archwires after six months. The frequent archwire changes in the old leveling process are a thing of the past. Archwire changes are reduced dramatically. Treatment time is reduced dramatically. This is certainly the profile of a revolution in productivity, and I'm proud to participate by offering the Wildman TwinLock System to the specialty.
retention. The cantilever arms may need minor adjustment, using a large three-prong headgear plier (AEZ/Ormco #803-0450). A common emergency is impingement of gingival tissues under the forward cantilever axle area. Placing occlusal rests on the primary second molars and properly adjusting the cantilever arm will help prevent this.
After the lower portion is cemented, place and secure the rods with screws. To ensure screw retention, apply Ceka Bond ® (Preat Company 800-232-7732) to the screw threads prior to insertion and tightening. Again, Barricaid is applied over the cantilever axle for patient comfort.
Treatment Protocol
Other than the extraction case, the treatment protocol for the Type I Herbst is the same for most cases. The usual duration of Herbst therapy is 12 to 16 months. I rarely remove the Herbst prior to 12 months. I feel the appliance must exert its influence for a sufficient duration to sustain the A-P correction. Additional prospective randomized studies evaluating treatment outcomes and efficiency are needed to answer the questions of timing and duration of Herbst treatment.
The following is a typical treatment protocol with the Type I Herbst. review treatment objectives and explain the rest period and need for final phase of corrective treatment • See the patient on a six-month recall basis after lingual holding arches are placed -typical duration of the rest period is 6 to 18 months, depending on the developmental stage of the patient
Case Example
One the most difficult malocclusions to treat is the Class II openbite case. Over the years, I have used numerous appliances, including headgear, elastics, bite blocks and removable functional appliances, to treat openbites. The success of each appliance was invariably linked to patient cooperation and compliance. Therefore, I found openbite cases to be the most frustrating and time consuming to treat. Initiating the Type I Herbst therapy at the appropriate time has been the most positive addition to my armamentarium for treating these cases.
Why is the Type I Herbst such an effective openbite corrector? Because of their occlusal height, the stainless steel crowns infringe on the freeway space, altering the vertical dental and skeletal development. Additionally, the posterior-superior forces generated by the appliance are of considerable assistance in closing the bite. When the Herbst appliance is removed, invariably there is an openbite between the permanent first molars (Figure 10 ). After tracing many lateral head radiographs following Type I therapy, I have found the intrusion is due to stalling of the normal vertical eruption of the first molars relative to the continued development of the adjacent teeth and bone. I have noticed few instances where the mandibular plane angle (relative to S-N) was increased. Therefore, if the Type I Herbst is used in the late mixed dentition and is removed near or at the time the primary second molars are lost, the openbite can be closed substantially. If lower primary second molars are still present or loose at the end of Herbst therapy, they should be removed or vertically reduced to allow closure of the bite. With vertical closure, the mandible autorotates, reducing the A-P discrepancy (see openbite case on pages 10-11).
To take full advantage of the autorotation of the mandible, it is essential to understand how the Herbst appliance influences the position of upper incisors if they are connected by an archwire to the crowns on the first molars. Due to the posterior vertical directional force exerted by the Herbst rods, the maxillary first molars are moved distally. A clockwise rotational moment is directed to the first molars that exerts a lingual and extrusive force to the maxillary incisors. This change in the maxillary incisor positions reduces the autorotation of the mandible after Herbst removal. To ensure maximum autorotation of the mandible, specific mechanics should be directed to the maxillary incisors to counteract the lingual extrusive movement. It is usually necessary to intrude and move the incisors labially There has been a great deal of confusion concerning the placement of vertical stops on second molars and bicuspids. Due to the ability of the Type I Herbst to alter first molar eruption, all openbite cases should have occlusal rests on the second molars to impede eruption. If it is desirable to stall the eruption of either the first or second bicuspids, stops can be placed on one or both teeth. I have found the Type I Herbst to be best suited for dolicofacial openbite malocclusions and that Types II and III work best on mesiofacial and brachyfacial patterns. If there is a normal or excessive overbite, occlusal rests should not be used on second molars or bicuspids. Some proponents of Herbst therapy bond wires on the occlusal surfaces of bicuspids and molars. In my opinion, these wires are unnecessary, time consuming to place and remove, and complicate the Herbst design. One of the most desirable sequelae of the distal movement of the molars is the autonomous distal drift of the bicuspids and canines. Placing brackets, bonded occlusal wires or acrylic impedes the distal drift of these teeth (Figures 14-15 ).
The objective is to use the fewest bonded attachments during Herbst therapy. Bonded attachments are primarily used on the maxillary incisors to establish proper torque and A-P position. Once the incisors are in the desired position, remove the brackets and continue the Herbst therapy. Fewer bonded attachments mean less potential for emergencies and decalcification, and the therapeutic affect of the Herbst is optimized. The simplicity of the designs I am presenting is why Herbst therapy is efficient and not labor intensive.
Retention
If Herbst therapy is timed properly, the rest period from the time the appliance is removed until full-banded and bonded therapy begins should be 6 to 12 months. Occasionally, the bicuspids and canines erupt during Herbst therapy and create the desired Class I occlusion. In these cases retention is not necessary. However, if the bicuspids and canines are in the eruptive phase, some form of retention is necessary to maintain the molar relationship and arch length. The most common form of retention in my office is the fixed lingual arch. I typically do not use the Nance appliance due to the tissue irritation commonly found with this form of retainer. A lingual arch made from .045" stainless steel soldered to the first molar bands provides the most dependable and durable retention. I do not use removable retainers because of the potential for relapse in case of noncompliance. In the maxillary arch, the lingual wire is bowed inward toward the palatal midline to allow space for the erupting bicuspids and canines. Maintaining arch length during the eruptive phase is essential to allow the distal drift of the bicuspids and canines 3 . During the rest period, the patient is seen every six months. Usually, I will wait for the eruption of all permanent second molars prior to initiating the final phase of treatment. If I have accomplished my treatment goals with the Herbst therapy, the second phase of treatment should take 8 to 12 months.
Have you ever seen a second molar erupt into a poor position after you have done a beautiful job aligning the other teeth? To align the second molars requires additional appointments and materials. The greatest cost is the disappointment experienced by the patient due to the extended treatment time. Not a practicebuilding experience! Efficiency is based on properly-timed treatment 3, 4 .
Placing full braces immediately after Herbst therapy prior to the full eruption of the bicuspids and canines can result in significant loss of A-P correction. The maxillary molars tend to drift mesially if there is insufficient dental 22 Dr. Smith continued from previous page "…Dr. Hans Pancherz determined that it is best to initiate Herbst therapy in the late mixed dentition. His studies suggest that good dental intercuspation at the end of Herbst therapy enhances the stability of the correction. My clinical experience supports these findings." intercuspation in the buccal segments. This is particularly true if retraction of the bicuspids and cuspids is initiated. If retraction is necessary, it should be done while the Herbst is in place to provide molar anchorage. The only time I use Herbst-supported retraction mechanics is in extraction cases and adult treatment.
In future articles I will discuss the use of the Type I Herbst in extraction cases.
Also, I will cover the utilization of the Type II and III Herbsts. Hopefully, the information provided in this article will increase the usefulness of Herbst therapy in your practice.
